Introduction: Cow's milk and egg are the most frequent causes of food allergy in the
the maintenance phase, the possible differences in allergenicity and protein contents with respect to CM must be taken into account.
• Maintenance therapy in OIT with egg can be provided with the same or equivalent allergen source (raw or cooked) used in the build-up phase.
• There are contradictory data as to whether the use of cooked egg during the maintenance phase is able or not to maintain the desensitization achieved with raw egg-white in quantities similar to those tolerated at the end of the build-up phase.
• Patient aversion or rejection of egg must be assessed, with the decision of whether or not to replace these forms with the regular administration of egg products (pasteurized or dehydrated). Equivalent to a full serving of milk or lesser doses?
• In patients that reach the maximum dose of 200 ml during the build-up phase, a daily dose of 200 ml of milk is advised during the maintenance phase [3] [4] [5] [6] .
• Those patients that reach a dose of 200 ml during the build-up phase can consume milk or dairy products up to that amount or its equivalent, in addition to the scheduled maintenance dose. However, the patients are to be instructed not to consume these foods during the two hours before and after administration of the established maintenance dose. The aim of this measure is to avoid a high cumulative dose that could cause a reaction. contributes to increase the threshold [7] . In this case, the increase in threshold should be checked periodically by means of oral food challenges. • Practically all studies of milk-OIT administer daily doses during the maintenance phase. There is no evidence to recommend less frequent dosing.
Lesser dosing frequencies may result in a loss of the desensitization effect.
• No differences in the frequency of adverse reactions (AR) have been observed on comparing a dosing schedules comprising daily doses versus a dosing schedules involving two weekly doses [8] .
• A decrease in dosing frequency, or a lack of adherence to therapy, could result in an increased number of AR [9] . If reducing the dosing frequency or temporarily suspending the treatment is intended, administration of the next dose should be made under medical supervision due to the risk of an allergic reaction.
• The physician in charge should be informed if the patient stops consuming milk for more than three consecutive days, in order to decide whether the next dose should be administered under adequate supervision.
• The family should choose a time of day when caregivers can supervise the patient and subsequent intense physical exercise is avoided [10] .
• Although there is no evidence on the effect of fasting upon the safety of OIT with CM, most studies recommend avoiding administration of the dose under this condition, as doing so may result in rapid allergen absorption and an increased risk of allergic reactions. While this strategy seems reasonable, there is no clear evidence of the impact of fasting conditions upon the OIT safety [10] .
(Level of evidence V. Grade of recommendation D: expert opinion).
• When the dose administered during the maintenance phase is lower than a full serving dose equivalent to one egg -whether raw or cooked -the tolerance of doses equivalent to one egg should be checked by an oral food challenge. • Between 71-90% of all patients in the maintenance phase of OIT with egg retain desensitization after 1-6 years of follow-up [11] [12] [13] [14] [15] . Maintenance therapy in OIT with egg can be carried out in the form of daily intake of the food, or dosing at least three times a week.
• More frequent egg consumption during the maintenance phase favors the maintenance of desensitization [14] .
• Reduction of the egg dosing frequency during the maintenance phase should be carried out under medical supervision since allergic reactions may occur [10, 14] .
• Discontinuous egg intake (less than three times a week) following the buildup phase may be a cause of allergic reactions during maintenance [10] .
• The physician in charge should be informed if the patient stops consuming egg for more than 6 consecutive days, in order to decide whether the next dose should be administered under adequate supervision.
• There is no evidence that a concrete time of day is best for administering the egg dose.
• Although there is no evidence on the effect of fasting upon the safety of OIT with egg, it is advisable to avoid fasting conditions, since an increased risk of allergic reactions might result. The treatment of AR during the maintenance phase is the same as during the build-up phase, and is based on the corresponding management guides [15] .
Reactions during this phase may be related to poor compliance or defective adherence to therapy [9, 14, 16] or to the action of cofactors. Physical activity following intake of the food [9, [17] [18] [19] [20] infectious processes [9, 21] and uncontrolled asthma i are risk factors for systemic reactions during the maintenance phase of OIT. Non-steroidal antiinflammatory drugs may act as cofactors in certain patients. Other cofactors such as stress, menstruation or allergic rhinitis caused by aeroallergens have also been described [9, 14] . In any case, some of the reactions observed during the maintenance phase may prove unpredictable, with no association to cofactors.
Conclusions:
• The patients and their caregivers must be trained to adequately recognize and deal with the reactions that may develop during OIT (see Part 1, section D.1.).
• Reactions during the maintenance phase of OIT may be related to poor compliance or defective adherence to therapy, or to the action of cofactors -though in some case no triggering factors are identified.
• Physical exercise following intake of the food, infectious processes, uncontrolled asthma, non-steroidal anti-inflammatory drugs, stress, menstruation and allergic rhinitis caused by aeroallergens have all been described as risk factors for systemic reactions during OIT.
• Any associated allergic disorders such as rhinitis, asthma and/or atopic dermatitis must be controlled, in order to reduce the risk of exacerbation of such problems after administration of the OIT doses. Periodic evaluation of the need for medication or dose adjustments to control such disorders is required, according to the needs of each patient.
(Level of evidence IV. (Grade of recommendation C).
A.3.2. What are the criteria for modifying the maintenance dose in the event of AR during the OIT maintenance phase?
Some publications [10, 14, 23] describe the steps taken in the event of AR during the OIT build-up phase, and which are extendable to the maintenance phase. There are few studies on the long-term evolution of OIT, and no evidence has yet been gained regarding the minimum lenght of the maintenance phase.
In milk-OIT, the lenght of follow-up reported in the literature ranges from 3-5.8
years. Desensitization to a full serving dose of CM equivalent to 200 ml is maintained in a broad range of between 31-100% of the patients [6, 21, 24, 25] . The published data indicate that the long-term outcomes of OIT are heterogeneous: some patients lose desensitization status over the long term, while others can continue to consume doses equivalent to a full serving, or lower doses, without developing symptoms [24] . A number of factors have been associated to favorable long-term outcomes: the serum baseline milk-sIgE; the appearance of gastrointestinal and respiratory symptoms during OIT; the threshold dose in challenge testing performed after three months of maintenance therapy; the amount of milk recommended each day; and the evolution of the milk skin prick tests in the course of the maintenance phase.
Two studies on egg-OIT evaluated the efficacy of the treatment during the maintenance phase [1, 2] In both cases, the efficacy of OIT in inducing desensitization to raw egg was found to decrease with respect to the build-up phase to 54% and 50% after 6 and 9 months of maintenance, respectively [1, 2] . This decrease in efficacy could be attributable to the use of cooked egg in this phase, in place of the raw egg regularly administered during the build-up phase. In contrast, other studies have found up to 90% of the patients in the maintenance phase of OIT with egg to be able to consume the food without restrictions after 3-6 years of follow-up [11] .
Conclusions:
• No evidence has yet been gained regarding the required minimum lenght of the maintenance phase of OIT.
• Regarding the minimum lenght of the maintenance phase, and taking into account the lack of further data, the criteria established for immunotherapy with venoms and aeroallergens can be followed, with prolongation for at least 5 years, provided there have been no AR in the last two years.
( The studies of egg-OIT that have examined the achievement of permanent tolerance report incidences of permanent tolerance after OIT of between 28-75%, with very extreme maintenance periods of 3-36 months [26] [27] [28] [29] [30] . Aspects such as the length of the maintenance phase, the optimum food dose for that phase, and baseline egg-sIgE appear to condition the achievement of permanent tolerance and could account for the different frequencies reported [31] .
A.5.2. How long should the patient maintain the avoidance diet before performing the oral food challenge?
Most studies report avoidance periods of 1-2 months [9, 10, 32, 33] and in two reports the period was extended to 3-4 months [34, 35] However, it is not clear whether longer avoidance periods are able to guarantee tolerance of the food. In this regard, a study of peanut-OIT found that 50% of the patients (3/6 individuals) who passed a first challenge test after three months of avoidance diet following successful completion of OIT yielded a positive second challenge test after extending the avoidance period for another three months [36] .
A.5.3. Can specific IgE in the course of maintenance therapy act as marker of permanent tolerance?
High baseline sIgE at the OIT-start have been correlated to serious AR and low percentage of children that reach desensitization, in both the build-up phase and the maintenance phase [37] while low baseline egg and OVM-sIgE have been associated to the development of permanent tolerance [38] . The sIgE tend to decrease very slowly, remaining stable or higher on reaching the maximum tolerated amount of food, followed by a decrease in the course of the subsequent 12-18 months [34, 39] .
The decrease in milk or egg-sIgE is correlated to desensitization success [33] and the achievement of permanent tolerance [9] while constant or increasing sIgE levels are predictive of persistent allergy throughout OIT [31] . Some studies have found the sIgE levels decrease during OIT [4, 10, 29, 30, 40, 41] while others have recorded no changes [8, [42] [43] [44] . Nevertheless, these immunological variables were not correlated to permanent tolerance in other publications [25] .
The evolution of the titers of egg-sIgE in the course of OIT can be used as a predictor of permanent tolerance. In this regard, egg-sIgE against cutoff points have been identified -7.1 kU/l for egg-white and 1.7 kU/l for ovomucoid -in determining the predictability of the challenge test outcome after OIT and an avoidance period of one month. The probability of a positive challenge test in the presence of titers above the cutoff point was found to be 90% and 73%, respectively [33] .
Conclusions:
• The results obtained to date referred to the achievement of permanent tolerance or "sustained unresponsiveness" after OIT followed by a food avoidance phase are not fully satisfactory.
• Further studies are needed to define the length of the maintenance phase and the optimum food doses in order to secure permanent tolerance, with the identification of predictors to establish the best moment for assessing the achievement of this state though the evolution of the sIgE levels in the course of OIT might be useful in this regard.
• Evaluation of permanent tolerance development implies the need for a strict food exclusion diet during a period of 1- As indicated in the section referred to the length of treatment, few studies are available on the long-term outcome of OIT, and the follow-up periods moreover range between 1-6 years [1, 2, 6, 11, 36, 38, 45] . Over the long term, desensitization status at a dose equivalent to a full serving of food is maintained in a variable percentage of individuals, some patients lose desensitization over the long term, and others can continue to consume lower doses without developing symptoms [37] .
AR are more frequent during the first months of the maintenance phase [23] closer monitoring during that period would therefore be advisable.
• Long term and even indefinite patient follow-up is needed in order to assess the safety of the treatment.
• Follow-up should continue until the patient has lost sensitization to the food, as confirmed by negative skin prick test and specific IgE results, or at least until permanent tolerance has been confirmed after a food avoidance period of at least four weeks. The achievement of permanent tolerance status will be confirmed when considered opportune by the supervising physician, after assessing the risks and benefits in agreement with the patient and caregivers. The patients must be evaluated periodically after OIT. In this regard, most studies conduct follow-up every 6 months during the first 18 months(30) or first three years. In clinical practice, most authors perform controls with skin prick tests and the determination of CM and egg-sIgE and/or their proteins, as well as IgG4 at each control [1, 6, 21, 30, 43] .
In the course of clinical follow-up, it is essential to control the regular food intake and acceptance of the recommended food doses.
The evolution of sIgE levels may be useful for assessing progression towards permanent tolerance [33] .
• During the follow-up of patients subjected to OIT, clinical assessment is required one month after completing OIT, and then every 6 months during the first year and every 12 months from the second year onwards.
• Skin prick tests and the measurement of serum total and specific IgE levels toCM and/or egg are recommended at the end of the build-up phase and then every 12 
Previous anaphylactic reactions to the food
Most studies indicate that patients with previous anaphylactic reactions will experience more reactions during OIT and will have a greater probability of treatment failure [39, 46, 47] .
Coexistence with asthma
In anaphylaxis, the coexistence of asthma is a risk factor associated to fatal J Investig Allergol Clin Immunol 2017; Vol. 27 (5) © 2017 Esmon Publicidad doi: 10.18176/jiaci.0178 anaphylactic reactions particularly in severe and uncontrolled asthma [15] .
Asthma is the most important risk factor interfering with the development of OIT, causing more severe and persistent AR during treatment, particularly in cases of moderate-severe asthma [10, 17, 22, 31, 46, [48] [49] [50] [51] [52] .
Adolescence
The peculiar characteristics of adolescence (poor adherence to therapy, scant awareness of the risks of OIT) are a risk factor for severe reactions.
On the other hand, the high prevalence of respiratory allergic disease in adolescents with food allergy -asthma in these cases being more severe [9, 31, 24] and in some cases poorly controlled because of the previously mentioned factors and frequent intense physical activity -are important cofactors in the appearance of AR.
B.1.2. What biological criteria allow the identification of patients at risk of suffering AR and failure with OIT?

Magnitude of the result of baseline skin prick testing
The results of the studies on milk-OIT indicate the following:
• Skin prick testing with CM diluted to 1/1000 and yielding > 5 mm (odds ratio [OR] 8.3; 95%CI 1.9-35.5) constitutes a risk factor for torpid patient evolution [53] .
• The association of two or three of the following factors: skin prick test results with CM > 9 mm, IgE levels> 50 kU/l, and grade 2, 3 and 4 reactions to challenge testing, imply a high risk of recurrent AR during OIT [17] .
There have been no studies in egg-OIT about relationship between the egg skin prick test size and the risk of AR.
Baseline serum specific IgE levels
The results of milk-OIT studies indicate:
• The baseline milk-IgE levels are greater in children in which treatment fails than in those in which desensitization is achieved (p<0.05) [38] • Patients with baseline milk-sIgE> 50 kU/l suffered frequent reactions more severe, less predictable and more persistent, or resulted in OIT failure [6] . • Patients with milk-sIgE levels> 75 kU/l have a poorer long term prognosis in terms of treatment failure or reductions in tolerated milk dose [8] .
• Milk and casein-sIgE levels≥ 17.5 kU/l increased the risk of a torpid OIT, independently of patient age, sex or comorbidity as asthma [53] .
• The baseline differences in IgE recognition to milk linear peptides could constitute a risk marker for AR and OIT failure [40, 54] .
The results of egg-OIT studies indicate:
• OVM-sIgE levels< 8.85 kU/l are predictive of OIT success. Higher titers are associated to a 95% probability of more frequent AR that moreover persist over time, and of early withdrawal [10] .
Symptoms-triggering dose in milk and egg challenge tests before OIT
Patients with poorer OIT outcomes are those yielding positive challenge test results with lower doses, though the doses that may be regarded as "low" have not been established to date [43] . The reported doses related to AR and failure of milk-OIT range from 1-2.5 ml [17, 18, 22] . Regard to egg-OIT, the reported dose is approximately 1 ml of raw egg-white [2, 14, 47] and a quarter of cooked egg-white [10] .
Risk factors for AR and OIT failure. Conclusions:
• Previous and recent clinical manifestations of food related anaphylaxis.
(Level of evidence II. Grade of recommendation B).
• Coexistence with moderate or severe asthma.
• High baseline specific IgE levels. Although no cutoff points have been established, we recommend reference levels of 17.5 kU/l for casein and 8.8 kU/l for ovomucoid, which could be modified in the future on the basis of strong evidence.
The SLIT dosing schedules generally include an initial build-up phase and a maintenance dose. The doses are small -ranging from micrograms to milligrams of CM protein [65] , generally 1-6 mg/protein/dose/day [58] [59] [60] [61] [62] 64, 66] though doses of up to 32mg (1 ml) with good tolerance [63] . The maximum tolerable volume appears to be 1 ml, the maximum amount used in the described studies.
B.2.3. Treatment with omalizumab during OIT
Is omalizumab effective in reducing AR?
Treatment with omalizumab (OMZ) reduces the serum free IgE levels, resulting in a loss of Fcε receptors of mast cells, basophils and antigen-presenting cells (APCs) [68] . OMZ has been shown to increase the threshold in patients with food allergy [69] .
For this reason, OMZ has been used in combination with OIT in order to shorten dosing schedules and reduce AR. Adjuvant OMZ is effective in improving the safety profile of OIT, reducing the number and severity of AR, particularly in highly sensitized patients with history of anaphylaxis and it is effective in patients in which such therapy had previously failed because of AR [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] .
What doses and frequencies of administration should be used?
OMZ dosing and administration interval proposed are calculated based in total IgE levels and patient weight according to the Summary of Product Characteristics for the treatment of severe allergic asthma [71, 73, 74, [76] [77] [78] 80] . If serum IgE levels exceed 700 kU/l, the dose is calculated by applying the formula 0.016 mg/kg/IgE (kU/l) [76] with a maximum dose of 600 mg every two weeks [77] .
What OMZ administration schedule should be used?
Most studies make use of a pre-treatment dosing schedules, administering OMZ before starting OIT, during a variable time period of 4-18 weeks [72] [73] [74] [75] [76] [77] [78] [79] [80] .
Starting OMZ 9 weeks before OIT [76, 81] seems enough in order to achieve the maximum effect in terms of free serum IgE reduction (7 days), high-affinity receptors of basophils (7 days) and mast cells (70 days) [81] .
The use of the drug is therefore not limited only to pre-and co-treatment with OIT. The introduction of OMZ at any time of OIT has been evaluated as rescue therapy [78] .
Regard the time to stopping OMZ after having reached the maximum OIT dose, the data vary considerably (between 1-19 months) [74, 76, 77, 80, 82] though most studies discontinue the drug between 1-2 months after concluding OIT [74, 76, 82] .
Does OMZ suspension after OIT increase the risk of serious AR?
Immediate tolerance after OMZ suspension is variable. In one study, 100% of the patients that reached the maintenance dose were able to continue to consume milk after suspension [76] . In the case of peanut the percentage was 90% [72] and intake of the food appeared to continue with no symptoms or only mild and tolerable symptoms following suspension [73, 74, 82] . However, a proportion of the patients (33-60 %) suffered relapse with a drop in the clinical responsiveness threshold 2-4 months after suspending OMZ [80, 83] . The difference may lie in the degree of clinical responsiveness and sensitization of the patients.
Furthermore, those studies that prolong the length of follow-up have documented a relapse in terms of symptoms reappearance with the food over time without OMZ. Between 6-8 months after suspending OMZ, reactions appear in up to 50% of the patients. Most of these reactions are mild, but some patients suffer severe reactions requiring epinephrine [76] . All this suggests needs to increase the length of maintenance treatment with OMZ, and the advisability of conducting further studies to help define the adequate length of such therapy.
Treatment with OMZ does not alter progression towards persistent or sustained tolerance, as evidenced by the results of a recent randomized, double-blind, placebocontrolled study. The suspension of OMZ, followed by a milk avoidance diet during 8 weeks, did not result in significant differences in the development of sustained tolerance (48.1% in the active treatment group with OMZ versus 35.7% in the case of placebo) [78] .
Therapeutic strategies to increase safety.
Conclusions:
•
Reduction of the dose increments
The dose increments should be optimized, reducing them to minimize the possible adverse effect of the treatment and increase efficacy.
(Level of evidence III. Grade of recommendation C).
• Pre-cotreatment with SLIT Sublingual immunotherapy is accepted as a potential treatment for favoring the acquisition of desensitization to some foods. Benefits in terms of both immunological parameters and efficacy have been documented, though to a lower degree than with doi: 10.18176/jiaci.0178
OIT. In contrast, SLIT is associated to a lower incidence of systemic adverse effects On the basis of the available data, no recommendations can be made regarding dose reduction or the interruption of OMZ in patients receiving the drug as adjuvant to OIT. Further studies are needed in order to help define the length of such treatment.
C.-MODELS OF DOSING SCHEDULESS FOR CM AND EGG-OIT
(see Supplementary Materials: Appendix 2).
